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Abstract 

PURPOSE:To provide the polycrystalline thin film and oxide superconductor having 
excellent crystal orientability by depositing constituting particles on a base material 
while irradiating the film forming surface of a base material with an ion beam at a 
specific incident angle from a diagonal direction. 

CONSTITUTION:Many fine crystal grains 20 having the crystal structure of a cubic 
crystal system are joined and integrated to each other via crystal grain boundaries in 
the polycrystalline thin film B formed atop the planar base material A. The C-axes of 
the crystal axes of the respective crystal grains 20 are directed perpendicularly to the 
film forming surface of the base body A and the a-axes of the crystal axes of the 
respective crystal grains 20 are directed to the same direction as each other and are 
intraplanarly oriented. A target of YSZ is used and the upper surface of a base material 
holder is irradiated with the ion beams emitted from an ion gun at a 50 to 60 deg, angle 
at the time of forming the polycrystalline thin film B. 
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i^<rjssLJ^mizM\yxmisb:^m^^ 5 0-6 o&<Dmm(D 

i&^^^[\^ihi.xm^±\zmm^'^. mm±\z^tt^^m 

m^m^t^^jmiz^^^x. m^m^m.^'^m^±\zm 

i^(o^mm\zMvxmiib:^mtf^^m^Lt3:ii^ibmmii^ 

$ 1 5 0 v^hx7 0 0 v^f^ttt-r^e: tfe^fst-rs 
m^m 3 } ^^Ji 1 ^m,(D^f^^mm(D^m:^mz 

m^m^b. :k^^xc(D^mMimm±\zmit^mmmm 
^m^'r^mitmmmmmi^(D^:^m\z^\^^x. 
mmm^ni'^mti^^zmm^it^mz. -^rtvn?)^^ 
^^itfz^ :t>\^-M.^mm(o^mm\zi^vxmib:^\^ 

m±\zmit^mmmm^m^'r^ ct^i^mtr^mit 

^^m^mvxmtt±izim^^. &*i±\z^^i^^mm 
^m^b. 'A\^^x::<D^i^^mmi'Azmitmmmmm^ 
m^r^mmmnmmi^(Dmt:»m\z^\^^x. mmm 

rz-( ^>\^-j^^m$i(o^mm\zMLx^tb:^M^^m 

^L^r:>xny^UJ-^mmi^^tth\Z. ffSS-f :t 
>fcf-A(Dt|gfi[«««:2 0 MA/cin»eil±, >r:t>lf 
-Amm* 1 5 0 VJ[^±T7 0 OVT^j^^tLT^feS^ 

-6 OKcr>«&S(C^^UTSI^±(C^fi£;$n<S^M£l« 
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[0 0 0 1] 
[0 0 0 2] 

i^^(D&m] j&mzu-DX^M.^ntcmitmmnmi^ 

20 mmM^tbx^mr^tz}t\z\t. m^(r>mm'^^^ 

[0 0 0 3] mmm^mmamwo^^'mm&i)^^^^ 
t\f^o^m\t.. nmimmMW<Di^^^mz%mium 

:h'&i)m^r^z,hii^±^ts.W.^tts.^x^y). 
{b2fejSm^«^ti-e<7)i!gS*ft CD a Ift;^!^ t b tfi;^ro] ti« 
%^WL\.$i\f^i)^. cltic^mz\tM%^m.b\z<\^^z.t.ifi 

i^±.\z^^bxzn^mmM^tbx^m'^^rz.t>\z 
30 \t. m}L\zmM^^^omu^i^omitmmmm^ 
^m^L. vf}^^. nm.^m^otr^:^\^\zmt^m 

[oooA] '^^s m^^^mv'-'f^ii<Dm^±izm 
^^\^^0mtsmit^mmmm^i^^t^tti6\zm^ 

(D^m^u,^^nx^rz. ^(Dx-ooyumtLx. wiit 

\z7./^y^'j >^u^(D^m\z^omit^mmmm^ 
40 mm-^ismi^^^nx^^'^^. 

[0 0 0 5] ^fSMgO-^S r T 1 OzOWI^^^U^ 

m\^x7.nv9^)>^ftE<r>^^^^fffs.x\t. mtm 
immmof^^ifiwi^^^(Di^^^m\z^(^BL^m^ 
fttb\z. ^omskmm^^^mzr^^itii^^mx^ 
:in(b(r>mm^m^±\zm^^nrzmimmnmm 

mm&^^»^^^ti)^^^tix\f'^i>. . 

[0 0 0 6] 

50 «ft:&3f«#tLTffifflr2»&«)tiJi. y'-zfiJ^fS.iia^ 
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3 

[0 0 0 7) ^^my'-^lf3iE<om^±\z. w 

m^^^L. c<D^rm±\zmitmmmmm^m0S(,ti> 
z.tf)mfsit)tix\^^^. tz.^ft^zLom<o^mm±\z:^ 
/'^y^mmz^f)m^Lrzmimmnmm\t. m^a^ 
^i±\zmf^^tircmimmm,mm^K)%i}^uK^i&\.^m^ 

\z^^h<Dt^^ibn^c 

[0 0 0 8] m9\t. ^m7—':/u^(Dm^i±\z7./'^ 

y9^m\Z^0^fkW2^m^L. C<DWiim2±\Z7. 20 

n y^mmz^r^wi^i^mwf^m 3 ^mwL\.itmimm 

\z^\^>x. mmmw^mz\t^^&mmx^y). 
<oi^^ikAffimikmz^^\^it^mt.it^x\i^^. z,n 

^ (Om^^ 4 60 1 -3 1 O 4r \zn.^ t^^^mi 4 (O^ 
SCO c IfttiS^a® jtt b TMit tCgfiffi) LT l'^ S t> <75 

(0 0 0 9] :i<D^o\zmimmnMm(ommM\zsi 

^^i^w\z^\^^xmmMim(D^=f'^f^^m^^ut^ti 
^>^m, mzm^m,wmm<oiikT^^\^m 

^^^^^^m^xh^tz^\z. m^i^mmi^m 3 ^mrr 
^mm2(D^^\z^^'^^^o\zmmmm. 

[0 0 10] t:L:^x. mmimmmMW(Dmm^m 
i&,^\z^\^x. ^m^W(Dmu±.\z^m<owM^^^^ 40 
't^m^tmm'^rix^^^. mx\t%'^mmo>^m. % 

Hum^mm^m^'r^::ti)^nmtf3i-DX^^^. fiu 

±\zm^^n^9t^mm. vi^mm. mmmmmui£<o 

^f)^\^±r^t>nx^^. mzm±\zi^mii^^(DB: 
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[0 0 1 1] ii5m^ikwi$,x^m^n:&m^^y 

\^(Dnr^tLx. mmm^^^L. mm\zh^^fj:/^ 

y^\zj:K>mm<Dmm\-Azmj$.'^n^i)\ zn^(Dm^ 

(Dmfs.m-:^^(Dmmmm\zu^s mm^x\tif^^mo) 

:^^t>mmmz:f3iKi. mmmcDMm^^mmfsiion^ 

f^x$>^t. mp^m{t\zx^:j.-^^jy:f)itmm^ 
mFfi^fs^yi>^€i)^^^L. mm(Dxt\zmmm<Dmmm 

[0 0 1 2] ^^m\tmfmm^m^r^rctb\zu^n 

rzh(Dx. m<D^mm^zMLxmM\^^i.zi^^mo:>c 

m\z^^xi^^i&(Di^^if6i(Dam^^zsb^^hmx^ 
ctitix^. i^^m^^mzmnrt^^^mm^mm^^ 
zit. ^jzzSs i^^mi^mz^tiTzmimmmmm^m 
xtzmit^mmm^i^^^^-r^ z.t^ mmtr^. 

[0 0 13] 

f^nm^M^-t^rzibiz. x/^y^^)>^\z^o^-y 
yh(Dmmi&'F^^\it{hvxm^±\zimts'^. 
\z^fi^^m9^^m^'r^:^m\z^^^x. m^mi^siUf'^ 
m^h\zmm^'^^^\z. ^^tymi^^^^-^'tkrz^^ty 
\^-/^^^ti(ommm\z^\.xnM\^i!)^iD 50-60 

±{zm^'^'^^h(Dx^^, 

[0 0 14] m:^m2^mo^m\mm^m^m^r^ 
:fttb\z. x/^y^v>^\z^o^-yyh<om^m^^ 
fiv^mLxm$i±\zmm^^t. miJt\z^i^^mm^m 

Q&.±X7 0 OV^mtt^hOXib^. 

[0 0 15] m^m3mm(o^mtmmmm^m^^i> 

rztb\z. mi^mimm(D^i^^mm(Dmm:^m\z:^^^ 
X. -(:t>\^-Jx(DxmMm^sb'-'6omo:>mm\zm 
^vxmi^±\zi^^tn^^mmm(Df^mLo^fhmm 

[0 0 16] m^m4fs,m(o^m\m^^m^m^r^ 

1tlb\Z. il«iIl^fctt2ffi«C0<3r>tUT. 

[0 0 17] m^mBf&m<omm\mmmm^m^r^ 

rz^\Z. X/^y^^J>^\Z^r^^-yyh<Dm^i&'f^^ 

^i\tmLxm$t±.\zmm'&'^. mu±.\z^i^^mm^f& 
gLLs 'A\f^x::<o^i^mm±\zmmmmmm^m& 
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[0 0 18] m^m6i^m<D^m\m^nm^m^'r^ 

m^^{^xm^±izmni^^. mi±\z^m^mm^m 
bkl, '^\.^x;i<D^i^^mm±\zm<mmmmmt:m^ 
t^mimmmmmi$'<Dmm:^miz:h^^x. m$^m^i& 

'D'^T./ty^i&'f'^mm'^'^^tthiz. mm-ity^i 

«EE* 1 5 0 &.±x 7 0 0 v^mh lyx^m^mm^m 
:L(Dg^f^^mm±\zm<mmnmm^m^-t^h 

(DX$>^. 

[0 0 19] mj^m7m9i<o^mmmfskm^mm^ 

m:^mz^^^X. ;t>lf~A(0AlJt^a^€:5 5-6 0 

m<o9^m\zmi^Lxmti±\zi^^^n^S'm^mm<om 

[0 0 2 0] mj^mBmmo^m\m^^m^m^'r^ 
rzib\z. m^m^. e^rzuif^s^mo^m^mm^izm 
immf&mm^m^'t^miz. ^m^mm(Dm^^z)^v 
xmitmmmmi^<om^^x.)^^^i^^)v^^^ii:^z. 

[0 0 2 1] m^m9$imo%m\mmnm^m^'r^ 

[0 0 2 2] 

[f^ffl] 7./^y^^J>^^z^r)^^yyhf)^ion\i^mi' 

rzxny^t&j'^mmjL\zmm'^^^m\z. 

:^f6]5 0-6 om(Dmmt}^^^^>\:f-/^^mmzmm 

r^(Dx. mkm^i}mmm\z^^it^tx^i^m. 

^^\^^tcmM\^^<Di>'rtihf}^B:mzuK>. mm<D 

m^i&^^mmt'rz>\z\t. r)vd>-(^>^ti\t7Ji 

[0 0 2 3] fxii. mms^i^mmot^^mi^mmo 
wmtvx:^^m^fit. &j^<oz:t^mi^Lx\^^^. & 
^±.\zj^^^tirz^f^^<D^i^mm<DmMi(Dw^i<L^i' 

<0 1 0>tt<!:<0 0 i>wt. tri-rnt), <1 0 0> 



(4) #ffiiF6- 1 4 5 9 7 7 

6 

mzf^^r^:^\^ttsi^. zti^o:^mzML. m^m 
«»c^ LT«8e)*fRi}«i^ e> AW-r s ^ ^ > if- a 

^ts mit^=f'(DmA\zMLX^&^l'<Dn^Wi:fj\^. 

fip-^. <i 1 i>mzm^xAk^-r^m^\tb 4, 7 m 

xrnnm^^ o-6 om<Dmmxmfs:m^m[^^^^ 

-mt^f)^^o>m^\zrs,^z.t'fy^mmvx\^^^t^t> 

10 'J'^y^^)>ififiWLh%3km\zm^^. S**±tcii«(b 
x\^^^^^\z^\.^x. mm±.mxmt^^m\z-m-^ 
^m.m%\zt^r>tzWi'f-(D^i3^mim\z^^^<t^^. ^ 
<ri^(on,nitmi-m¥\<D ^ <r> \t^it Ait ^ n ^ ^ > 

3^ti^wm\zn^xfm\.. ^niimmtis.'oxmMi. 

[0 0 2 4] t^^oT^:t>tf-A«jEtti£ia^^t'f :t 

20 tmz7.nv^mW:^^\:xf^M^\^'i^^%.LxLi^r) 

\t2 0 u A/ cm* Sk±t'r^Ctifitf!'^V<. 

t:- AHJEtt 1 5 0 VJK±T 7 0 0 VmrnfT^ C tifi 

[0 0 2 5] ^tz. mui^^m^'^oymis.^f^^mm 

± tc K^b^j® ^ X t; ^ V ^ j^fiScg $ -ti: -5 fj: e. 

mimmmMmt^^i(^mmo)f^Ek\z^r^xt&^^ 

30 [0 0 2 6] 

{^mm^ mm^^mLxi^%m(Dm.mm\z'D\i^ 

40 [0 0 2 7] ttlB^i^sS^^Bii. 

$^-r*^jffl;kJ|gaiM2 0;5^ >l§Slc^Sil^j#^ 

=&l^ffifi[2 0<7)<gft|ftroatt^'5L43J:c;btt<»:'5 

\^\t. ■K^^\zn-:^mz}^n^nx\&nw.\^znx^'^ 

^- ^fc, #i|gS<Si2 0Octtdti^:^A(^ (±ffi) fiJcit^ 
(0 2 Jw/T^f ^i^^i^K) S 3 0 i^Jli^F^tC LTfi^-^-^ 

50 ibsnxi^is. 
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[0 0 2 8] :;^lCHaSB^i^SlilSBS:ISii1-S^Stc':> 
[0 0 2 9] 2j5:fg(D3$eJl. StlA^TK^Jr^^-r-SS 

ffv V 1 2C0Tffi{;:f«lttTSEM$ny£:X/^u/^t:-AKg 

^-^v V 1 2 ^m^Lf^L^-^y ht^)i^ 

[0 0 3 1] t^^. mmAtvxmR(D^m7'-:/ (A 

S*|A*j^Ott!b, i^i^'^x^WLmmxm^m^^tX'T 
-':/^(Dmtf±^\zmmm^mt^^mr^ c ti)^x^ 

$ n?5:S3» A ^^ffl (DU^ \zmmx^^ ^o\zu-ox\^^ 

1 <D^m\zm^'^nrz±m^^m 5 :i(7)±gB^i^« 

tit^jv^i Kof^m^mmr^nmmmmmD^mmc 40 
i)^. nfm^mm)^^'<^>is>iz\zWL^mx^^ 

[0 0 3 2] ^iB^-y^y h 1 2«, en^t-r^^^sa 

OzXi^%it\^1t-J)^^^y (YSZ) , MgO, Sr 



i«rM¥6- 1 4 5 9 7 7 

[0 0 3 3] fim^ytyii>\z\t. ^^(D}Hmz. m 
^m^^mh. m%U(r>i&m\z^\^\Vi\.w&^m7.xm 

tLxwMr^mnx^^o i&.i'^-(^>i\:r^\z\tu 

^\t. mn^xtifz^'^^^omQmz^n^nrcy X)V 
t^(^M^'^\zmx<^m'^^'T-(D^^x^^^m^xm 
i»Lx^t>i\:LxnM'r^'h(r>x^^. ^mmm\z^ 
v^TJlv El 4 (a) (c^-r«^cof^fi5^ii(;)^:t>:^> 

1 3^ffll<i^<. Z(D^:t>i5>l 3\t. Wi^CD^^l 6 

uifiDrnxf^i 9 t^m^xm^-^ti. ^sgi ero^tj^ 

[0 0 3 4] gtiie'r:t>:^;>i 3«, SStc^-fcfcol:: 
xh'Dxm^'^itxMj^^nx\^^^. :i<oAmnme\t 

5 0-6 0§!(Df6TOW*Hridt, 55'-6O«0<gW 

^tSfeiff^LV^, tj^oT^:r>;^f>l 3«^*tA0±M 
icM LTtt^^ 0 T T -f ;r > If - A ^ Alt T # ^ J: 

T^^AtCll0lt-r^^:t>lf-A«. He*. Ne^ A 
r*, Xe*, K ^*/^<t:<D#:^XO'1':t>tf-A. 
\i^\t. ^ne.tK3Ji>r^>«0?i'&<:t>tf-A/j:<t:T^ 

tdtzL. ^m^mm(om^mm^^x^rzfsb\z\t. 

[0 0 3 5] gaSBX/Vv^tf-AMit^ei -f:^- 
T-f :f >H-ASMItLT3^-y':/ h 1 2(Dm0m^^ 

\t^-yy h 1 3(7>«i^<s^&pn^tti-rct*«T^^:i 

ifT«E*RI^UTt5^-yy h 1 2 <Z>J(||J«fe^«:BP#ffl 
Lpm;^J;^C«(KU, X/'^'y^fc-ASRItgei 4* 

[0 0 3 6] ;^!:Jctft8a«^<o«isSfflViTS«A±jcY 

S Z (75#i^a»MB $?^^r^«^t::'::>i/^Ti5J^T'6. 
StJA±tC^jieS»|^B&mr^lCti. YSZCO^^- 
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[0 0 3 7] 7sny^\^-l>m^m^\ Aii^^^-^v 

mm't^noxM^^e\t. 5 o-e osA^Sfeif^u 
::::T(9$:9 ost-raa:, ^m^nm<ocmi^m 

^KM±ic (111) mti^±^o'^i^t.\^<u\i\ ^ 

-A^ltf -5>;ie«#i^iS«K<©i^S® (1 0 0) 

(c^^d Y s z 0>§rt^^mk(Di^mi<n> a b 

YSZO#j^S»^B(Dj^a<^^fi:»^il> (214 (b) 

«h<0 0 1 >lftliV>'rnt)S4 (b) {c^r;^|pj<h;^ 
eAlfr§-f:t>tf-A*%Jt'r^i:> 04 (b) (OU 

M.o\znhrwm^^<r>nnm^\^s m-^. <i 1 1> 
«jcj9oTxi^-r sig-^tis 4. 7m,(Dxi^n^tti. 

p.±.\zmm\yx^^^m^\z^\^^x. mup^ohmxm^ 
^m\z-^'t^jmm%\zU'oitmi'(o^i^mmi\zn 

n->xmmLx^<h(DtmMvx\.^^. 
[0 0 4 0] ]^±(r)cti!)^ib. -r^>t:-A&Mit-r<^> 
m<D^t> hf-Amj£ti<g;ifi^«> tit >mfti^mzu 

^mm<t£-oxi^^m{^fi^n.bxL^oct{zys. so 
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A/cTn»l24±(trS-i:3!/^«^*L.<, i':t>f-A« 
JElll 5 0 VUil±T7 0 0 V?fe«i-r*e:(i:*^»*L 

[0 0 4 1] Pgii:W2lC, t(li3<7):erfeTYSZ<D#iK 
SliJKB*tJt«($n;^c:S«A^^-r. ?a:*5, SlTlite 

o*mcz)^j^fijc$nfcttfl8*^tT^^^7&^ <^ 
[0 0 4 2] ^5tMe\t^^mzi^^mi\:^m 

m\zm^^nfc^t^^mmBt. ^i^mmB(D±m\z 
m0SL-^nitmitmmmmmctf)^i^u^x\^^^. mas 
i^At^mSimmB\t^o:)m\z^^^xmw\Lrctimtm 

[0 0 4 3] ^ib#;j@m^/ic(^. ^.^i^i^Mb 
<D±m\z^^^ntch<r>x$>r>. ^(Df^^i&2 30c^ 
\ts^i^^mmB(D±m\zn\^xm^\z^i^^ti. ^oi^ 

S«I2 3-0!)att^bffltt$fctcraLfc#j^SS^KB<i: 
2 3<i:^b7&«?^fi£-r^)ISff«^K* \t3 O^Je^I^fC^n 

tt, YiBaiCusOx. YiBa^CusOx. Yi Baa Cue 

OxU^t^^. $>^\^^\t (B i.Pb) 2Ca2S r2Cu3 
Ox. (B i , P b) 2 C a2 S rs Cu4 Ox?S:^)^i5j^. * 
SVitt, T l2Ba2Ca2Cu30x. TliBa2Ca2C 
U3OX. T liBaiCsaCuiOxU^f^mUt^Zit^ 

[0 0 4 4] 'A\zmimmmmmc^m^r^mm\z^ 
\.^xmmr^. m7\tm\:^mmm^^^mmz^r)m 

s§3 i^wu. zLomm^^s KDm&^ommmmMs 

2 \zmUA t^-^y h 3 3 &^©-C^S<fc ^ iCTioT 
SP-^. ^if«[tS^3 2(Di5ffltCfiS-^3 4>(>t|9:tt 
'^n, ^om-h 3 4 0±MJcS$lA$;K¥J|;fejiT^ia'r 
#^cfc3IC;a:oT(<>^^:t'b{C> S#3 4(0^«& h:^H 
^If4^;l/y3 6fCi:oT^lt^nfe^-y^y h3 3d«<i 
^:|^SlT^lte)nT^^^, ^Clli^3g3 US, «^^?L3 

5t COBE:^ (CiteT ^ ^ J: ^ ICT^f o T ^ o 
[0 0 4 5] WlB^-yyh3 3\t. f^^h^otr^ 

\t. ^m^i.zm^\.^t\^^^^^^<'^^'^'^rzm^m 
X. m^iA^mmo>mm\zmmx^^^'^\zfs.'ox^^ 

So 
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[0 0 4 6] mmmms i<om:fjiz\t. u-^^ 
w»4 1 tiimffi^n. Bn^^^^-^ 

[0 0 4 7] mzmf^Ysz(D^m^mmB(D±\z. m w 
immmmmc^f^f^r^iii^iz^^^xmm'r^. 

<D^ O A±tC Y S Z <Z3^|g^i*iiB ^?^J5!ctfc3^J: 

[0 0 4 8] 0i^^mmBftm^^nit^i^A^m7\z 

f^-ru-ifmmmm 3 ocDmft 3 4 ±\zmmi.. mmm 
m^3 2^M^^^y':fx^&r^. zzx'B^^zj^Cx 
mmmmm3 2\zmmt!7.^mxbxmmmmm3 2^ 

^iiFm^itxm^A^mm<Dum\zi]mr^. 

[0 0 4 9] '^\ZU-1f^ytmm3 S^^i^^±^iifzU 

-iftf-A*^3t^!is^3 2(D^-^yh3 3\zm^m 

Kim-^n^f)m^'^nx^<Di^Tf)i^^f^^mmB±\zm 
mr^. ^i^xmmij-o^mmo^^Bs^iz^m^mmBfji^ 

ae)cttrEl^b. ali6i:b«&T'bfiB[«i|LTViSOT, 

^mmB± n j^fiK^ K^bi^ism^^ c oj^sco c 

,h a nil t b ttl t>#j^I,»^ B {CS-^r -5 J: 3 tZX tr 

[0 0 5 0] mt^^m^n^^B^i\zi^^^ntzM\mm 
i^A(Di^'^-^mz%m.^mL\z<ucm^^^\^. 

A <7)S#;^j a ^ <i: -5 L * ^ l-i b <i "5 b *tS2[6] b 

Tt^i^). '^^xn^txtzM.immmMm\ti^^nmz^ 
o^^{b;&«ii>;iVi<oT. s^^A<^[Si:^r5]tcii^$»SL^ 

[0 0 5 1] 08tt, ^i^^mm^mm-r^fttb 

(Dmmo^cDm^Tjk-rhox^)^. c<Dm<DmM\z^^^ 
xm3\zmmLrz^mtmm(Dm^m}\z\m-n^^ 
nLx^niD<Dmm^%nr^. c(Dm(Dmm\z^\^'^x 
m3\z7f:'rmmtm'DXi^^<o\t. ^-y^>M2$3 
mm^f. xny^\i-Ammmmi 4^3mwt^^. mm 
At^-yyhi 2\zMm^mm2s^m^V'^j^T^ 

[0 0 5 2] c(Dm(Dmnx\t. 3m<oi$^—yyhi 
2, 12. 1 2 75^^> •^ti^tiwmoi&'f'^iimthvx so 
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mmA±\zi^m^iix^'^m^m^t^ c: ti)^x^^<r> 
X. ^Kimmt£m^(D^^^^xhWjitx^^i^mi}^^ 
^. ^fz. mm'Amm3 o^^Wi^-^x^-^y h 1 2 
i>^^7./^y^'r^::thxt^o comomm^m^'^x 
^^:^m^mm,'r^^^hM 3 \z^'rmm<D^^tmi^ 
{zm\^mz9kn^0ri^mmm^ - tft^x^^. 
[0 0 5 3] (mmm) m3\zfr:'tm^omm^mm 
u ::(Dmm^f^mLrc^^\^m^n^^^>':rxm^^\ 
#LT3. 0x10-'' [^-MzmmLtc. mwt. 

Omm, 0.5mm, g;^ 1 0 c mc^^AXxD^f C 

2 7 6y^-:f^mmLrzo ^-y-^htiYsz (^^it 

V)Vu:z.7) \ 0 0 0 

V, X/^-y^«i«l 0 0mA. <:t>iliCOtr-ACDAIt 
ftS<&5 5a!J;:|S!^b. -f :^->^07>'Xhm*3 0 
OVtC. -r:f>fcf-A<0€iS^Eiei[^ 1 0-7 0 mA/c 
m» JC^-tl-6ni9!^LT«$J±JCX>'Vy^U>i5^t|B|^ 
{C<:t>flSlt*fT;^j:oTjf^O, 3 /zm(7)]p:l^C0YSZ 

S?&?^^L:rc. :L:ixm^^iry\i-J^(onmmmt 

\t. w^i5.<\zm^\^fzmMm&^mmm<owcm^mz 

[0 0 5 4] n^ntz^Y szo^^m^mmumz-o^^ 
xc\iKaWL^m\r^tze-2 emz^^xmmmuM^ 

fxIS^otz.. 01 O-'Hl 3tt, -r:t>®(DAItA5 5 
>tf-AmBE3 0 0VT'1':t>lf-AOm«t^ 
3!$: 1 0 A/'cm^ 20 iiA/ cm^. 40mA/c 
m^, 7 O /i A/ c m^ C-en-^nil93t L^cl^lsfcoioi^sg 

^-^TFCtmxtb^o 01 0-01 3tc^-r*§i^*>^. ^ 

:t>t:-AOm«£^m^2 0-7 0 aA/cm' \zWL^ 
Vtz.tmx\t. YSZ© (2 0 0) ffi^Sli^i (4 0 

0) m(D\^-i;ffim^^tis Yszo^f^^mmco (i 
0 0) mi^mm^mt^ffum^z^-ox^^Lx^^^h 
(Dtm^r^:iti)^x^s Ysz<D^m^nmf)^'t<oc 
^^m«i±M\zmmz^^^iixm^^nx\i^^ c tffi 

%m^m^ 1 0 n A/ cm" ti.tzUM\Zh'DX\tY S 

zcotr-^?5t^6n;iVi, ^'DX'i:^>\i-M.mwmm 

[0 0 5 5] m^^X^ 1 4 -psq 1 7 faiB(D&li3|6ftr 
f)^ti^'^\Z. ^:t>t:-A<^«fiK?g**l OaA/cm 

3\ziTsr^^^t,n^(o1^W:iim^tifz. JK4±coct;&^ 

6. -r:t>t:-A^RBW"r«>IS0!)«8lE?&jKtt2 0 wA/ 

c ^Ih'Z-^Xh ^ Z. ti}m^t^\ZlX^ tc. 

[0 0 5 6] S18-S2 0H, -i^ymox^n&d 

Lxm^LTzfAno^m^^^^Tv^rmx^}^. z:ir^ 
m\z^r\d-2:.mmt\tmm\zm\^^rz^^>ii>(D^^ 
ffl««iK$^L/Tv^«». 01 8-02 o{c^-riie**^6. 
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0 0) \d-i^t (4 0 0) tr-i7&K*SCi:*<Tfr, 
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m2 5'-02 



[0 0 6 2] Sfc, m2 5^-^2 9 \Z7ikrU.^i^W:^^^ 



[0 0 5 71 :k^z. m^o^^^^zcm^i^-^tiTz^m -i<mmmm<om%ts #«sa»ifi0«ssfiBi6H4oiiii» 

tsm\^m\Z^^^X. X^xm\ZMLX2e (5 8.7 -(^>}:f-A(DmmWm\t2 0uA/cm'&.±\t 

X. gP^. mUA^m2\\Z^\^^X^mZ7r^tX.o\zm >fc:-Aa)«SSE^m^4 O /zA/cm', -r:t>fc:-A 

^n<^ien^i^^^^^t\z^^%^n^mmm^^m x^;w^-?&3ooevfcis:^u -r :t>t:-A(^Ait 

Eohou^'^^^mi.tz. ^<r>^^^^m2 2 tm2 z m^. ni^ntcs^^^mmom^cD cud 



ifi^t>tvfs 0*9 Oi^i:0«i:U>^c:«-&. iP^. Islte iL^*^f»0 1 6 JC^T^ ^ J^^cMS^^e , f S:^H.^/c«^ 

^<f>JC^LT9 0S:fe^lzYSZ<7) (3 1 1) ffiOt!- ^ t^, cin^t^liKlilSe <h f O;^i:t"^Sa©¥5^C0^S, 

(Oil) \^-^\zmmhx^^. Ysz^m^mmcD >f :t>e--AcDAit^S;!i^5 o-e os^aifflT^ 

tf_^x$*^«s:9 om\zm^vx^7^vrzun(Dm x. n^m^^2 5mmm(Dm^hm\zx^^zthm^ 

mztjir>x^z:tmmvit. [0 0 6 4] mz. f^B^mikmm±\zm7\z7istm^ 

[0 0 5 9] ^:k±<Dmm^^mt^^m\zj:-Dx^m^n <Du-ifmm^m^m^^xm<mmmmm^m^vrz. 

^^v^. bVi^ov^mi^vx^^^^ctitm^Mzu-D 30 omimmmm^ii^^t^^^-^v^'^^^^t^^ "^^^ 

tz.. ^'oxm.\^mz^titcY sz f3.E<o^m^nm^m m^^m^o^nw^^ i o- h-)v\z^i&\.. ^mzxv 

^itx^^^tiim^ii^\zis.'otc. -ifmrn^nu^tz. ^-^y hm^m(Du-iftLx 

[0 0 6 0] 02 4tt. 02 2Tffl^>fcYSZ* WL&l 9 3 nm(OA r F U-^^m^^ft. ^O^. 4 0 

m^mm<D^n^m^\ :i0m,n<r>^ii^^m(D^^^&n o- cxeo^m. ^mnm^^\z^\^^xmMmvr;L. 

iz^\^^i^^mfi\mumLftf^3k^^t. couiskx n^n^Wiit^mmmmt. mo, smm. i o c 

tt, 02 1 ^m\z^\zw^v^:&mxxmmi^^nu3 m<»t>(7)T*^, 

<t><D^m^- 1 o«'-4 5m^x5mM^o:>m\z (o o 6 si comit^mmmmi^^n^mv. m^um 

m^Lrz.n3i<om^\^-^^m^vrch<Dx$>^o 024 tfunn^^&om^^ntsi'oft^^. Bi;^iifl[=9o 

\Z7Rri^mi>^^. ^ibtltzY SZ (D^m^mmomm^ K. Eg^^i«EaS=5 0 0 0 0 0A/cm»^7i^L, 

-i;\t. w.nmn3ommx\tmt>n^ifi. 4smx 40 m>x9^imnm^^^mn^z.t^^mx^ti. 

\tm^\^x\^^^:iti)m^fi^x^^>. vi^x. n^titz [0066I 

^mmm(Di^^n(Dmwmfi\t. 3om&.p^\zi\sL^^ m^(D^m &.±mmLtc^z>\z:^^m(D^^mm 

x\^^^ctf)mmi^. 0imjim^^^^^^ctiim<o <omm:fjm^z^ti\t. T.nv^^^y^yz^'o^-fvv 

[0 0 6 1] 'jR\zm%^<r^Wi'^^^hmm^(j^^'^x< -n^^ o«-6ofl[o^mT^:t>tf-A^&.^ifr^co 

:t>b'-AmFF.S: 5 0 0 V, 7 0 0 V. 2 0 0 V. 1 5 X. «l^)&^£^WlC^S#.{bT#^^^. ^Vi<^^^ 

0 V <n^n^tiomzW^\^> -f :!->lf-AO«i?iE«« ®JC^*bT c WiEi^ittJciinAT attlBffilttt b fi&ElnJi* 

^4 0uA/cm^ 5 0MAXcm^ 2 0^A/cm $ 'bf«l±$#fc<a^iaft 3 0i^OT<7)#*ga»^*#S 
3 0aA/cm^(D-?-niE^ncoMlCl£^UT$iiSUfc lEtC. < :t>tf-AOAI^^SS 5 5 - 



[0 0 5 8] 02 2{3^-rJ:'5(C^:r>b'-A(7)Alt^ 
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(0 0 6 7) ^fzs ^ife^»i^OSaii^(^^:t>tf-A 
A^BE^ 1 5 OVJE^±, AO, 7 0 0 VJ:l9a>?^<rS 10 

CO 0 6 8] ;i5i:ic*^ggic^^i?{fci^j@««fl^oisiig;& 
6 0^T^iH(7)<fc5;^j:ll^^Ef6j^4o^*?)^<c^il^^»m^ 

-en«:iEi<g$-frTf&6n«»x«iisi^0[si^fc: 

fill ^' 3 U * ^ b f|ti<!: ^ U<^)|«I# fefi^S C <!:35^T€r 

0 m\z^^ z. ti^^\zm\z^Mi.^^.^miX^'c ti^ 
z. t^^i^t^or. M{wjfeiig2{Rjtt(D«nfc 

[0 0 6 9] ^tz. §rm^nm(Dwm^(D^^y\i-h. 

1 5 0 VJEJlJi. 70 0 V.t:D*?&:<-r'5 

-sd^ij&tT^. :in^mzmmimmm^i^m-^z. 
tT. mnnmmmm^^mimmnmm^^mm\z% 

mu m\ \t:i^m^^mz^^m^^nrz^f^^mm 
[0 2] El 2 ttia 1 \zmr^f^^mm(omm.t^(Di^ 

CK!4] mA\m^\zm-^m^(0'i:^>m<^-m^f^^ 

[0 5] 0 5 tiia 1 \z7s^'tS'mikn^<D±.\zm^^f\tc 
Wiitmimm'm^Trcmmr^^^. so 
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[0 6] 0 6ti0 5JC^-rK<btfje«^®<^<S^<^ii-e 
[0 7] 0 7tt^j|gaf!|K±fCg?<b^jS€i»®^J^^t- 

[0 8] 08 \t:i^%mmu(o^<o^mm^^rm^w[T 
[09] m^\m%(r>mm'^wt^nit^m^mm^7rs 

[010] 01 0H^:t>t:-AAI>tAS5 5J^. 
>f-A«JEE3 0 0 V. -fitVb'-Ami^SafSl OuA 

[011] 01 ltt<:r>tf-AAIt^^5 Sa^. -f3}- 
>tf-A^H£3 0 0 V. i':t>lf-Am^i^S2 0 M A 

[0 1 2] 01 2\t-(^y\i-h<x^nmb sat, -r:t 

>t:~AmjE3 0 0 V, < :t>tf-Amfiil^jS4 0 //A 

[0 1 3] 01 3li<:t>f-AA$^^S5 S^f, 
>tf-AmBE3 0 0 V> ^:t>tf-A^SS^af7 0 AiA 
/cm* T»igU&^jfefi»M<©XjillHl^j|g^$^Ti>^ 

[0 1 4] 01 4tj:'f :t>h:-AA#^^S5 5S^, 
>lf-A«JE3 0 0 V. i':t>tf-Am«e2&Sl OaA 
/ c m» TffigL&^j|^l&»iiOffi;SC0T*S. 

[015] 01 5«-r:t>t:'-AAI^f^^5 :t 
>b'-AliJE3 0 0 V, -f :t>t:*-Am^^M2 0 ^xA 
/cm' T»jgUfc^J!Sa»«[<D«i;St0T*«., 

[016] 01 6«^::^->t'-AAl^^^5 5^. 
>t'-Amm3 0 0 V, :t>kf-A^ia^gS4 0 AtA 
/cm* T«jSUfc#«Sa»IBcoffijiS0-e*«». 

[017] 01 7tt-f :t>tf-AAlt^ffif5 5^. :t 

>fc'-AmflE3 oov. -<t>\i-h.%mm^7 0 iiA 

/ c m» -C«iiLfc*iiea»IK<Offi;^0T*S, 

[018] 01 8«<:t>fc:-AAlt^S9 0S[, -1' :t 
>tf~A^JBE3 0 OV. ^:t>t*-Am«S2 5mA<h4 

[019] 01 9tt<:^->tf-AAit^a^9 Oa[, -f:t 
>tf~A^EE5 0 0 V, >r:t>lf-Al[i^El 5mA, 2 
5mA, 3 5mAT$5ijiL;it#iteS»liiCOX«g[HlilT)ISm 

[02 0] 02 0ti^:t>tf~AAI+^S9 OS, 
>f-A«F.7 0 0 V, i':t">t:-A€Sil2 5mATm 

[02 1] 02 ui#l^al^li^cDa«tfl:fe^^/bfe!l^^^^r]^4 
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[0 2 2] m2 2\t^^'^titz.§^^M^m(r> (3 11) 
[0 2 3] 13 2 3ti$4iaSn^*l^at*»0 (3 11) 
[024] 0 2 4 Jl^ e nfc^i^^l¥88<Z)l5HE^« 5 ^ 

[02 51 02 5tt-r:t>tf-AXItlllt5 Sit. 

>H-AmjE5 0 0V. ^:t>tf-Am«^E^S4 OmA 

[1^2 6] 1^2 5tJ^:t>t'-AAl^^S5 
>t:'-Al[I£7 0 0 V, -r:t>t:*— Ami^^i^4 OmA 

[0 2 7] 02 7tt'1':t>bf— AAM^SS 5^, -r:t 
>tf-Al[]E2 0 0 V> :t>lf-A^S?E^^5 0 uA 

[02 81 02 8ti^:t>f-AAI^^S5 i'i' 
>f-AflEE2 0 0 V, -f :t>H-ixmSSaiS2 0 mA 



J5 



[02 9] 02 9tt-r:t>lf-AAIt^K5 -f :t 
>tf-Al[J£l 5 0 V, ^:i->t:-A««lC^fi3 0MA 
/cm' rwt bfc#Mfii»lfi(0X«|5I^j^**^-r^ 

^€:^-r0T^^. 
i^? [03 1] 03 \ iir>\i-h^<OKMn&tn^nit 

B- 



it? 



2 0-*^^«^, 
3-j|S£S!|^. 



1 



2 2 "iJ^ktljS^^^^!:. 



.[011 



[02] 



[05] 



20 R 
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